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Abstract 


The present invention relates to the field of bioengineering. and provides venom batroxibin gene cDNA sequence 
and corresponding amino acid sequence of Gloydius Shedaoensis is Dalian Liaoning provices; Pichia pastoris 
secretion type expression vector pPIC9K containing the gene and strain containing the vector; and colibacillus 
JM109/pPIC9K and Pichia pastors cell strain GS115/pPIC9K. The present invention may be used in gene method to 
recombine batroxobin and to diagnose and treat thrombus diseases. 
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7* i Til ? rt^:^*6fi&<«4&( Gloydius Shedaoensis) # * 

mmmmstm^mm cdna ±mmmmmm 

Wlf¥ n ;«T^*»H Pichia pastoris) „. 

PPIC9K K X4h»J^«*#»IS*: ^ 
*JfcfrW JM109/pPIC9K fUi£#&#M*fc GS115/ " 
P PIC9K Q ^BjRT^^SBX^^^^m^ltl^Jt 

CO 

co 



*L #] * * * 



1. t®^Xt^^^^^^t#^jfa.^0 cDNA#?']^#&l£, 

RNA *^*L, RT-PCR 

&jfc$yf7fc&*fe&4l*& (Gloydius Shedaoensis) 4-jfct-£tftiMtt 
B cDNA #£/f*'J; fltf, cDNA^#*'J, ft*H14fr, 

JM109 &^&&J&t, iiit^*^#jtt.4ii^^ 

.c DNA A Ah -fc&^&^^T: 

ATGGTGCTGATCAGAGTGCTAGCAAACCTTCTGATACTACAGCTGTCTTACGCACAAAAGTCTTCT 
GAACTGATCATTGGAGGTGATGAATGTAACATAAATGAACATCGGTTCCTTGTAGCCTTATACACC 
TCTAGATCTAGGAGGTTTTATTGCGGTGGGACTTTGATCAACCAGGAATGGGTGCTCACCGCTGCA 
CACTGCGACAGGAAAAATATCCGGATAAAGCTTGGTATGCATAGCGAAAAGGTACCAAATGAGGAT 
GCAGAGACAAGAGTCCCAAAGGAGAAGTTCTTTTGTCTCAGTAGCAAAACCTACACCAAATGGGAC 
AAGGACATCATGTTGATGAGCTGAAAAGACCTGTTAACAACAGTACACACATCGCGCCTGTCAGCT 
TGCCTTCCAACCCTCCCAGTGTGGACTCAGTTTGCCGTGTTATGGGATGGGGTACAATCACATCTC 
CTCAAGAGACTTATCCCGATGTCCCCCATTGTGCTAACATTAACATACTTGATTATGAGGTGTGCA 
AGCAGCTCACGGAGGGTTGCCAGCAACAAGCAGAACATTGTGTGCAGGTATCCTGGGAGGCAAAGA 
TTCATGTAAGGGTGACTCTGGGGGACCCCTCATCTGTAAGTCTTAAGCCTGGTGTCTACACCAAGG 



TCTTCGATTATACTGAGTGGATCCAGAGCAATTGCAGGAAATACAGATGCAACCTGCCCCCCATGA 
aaacttttgaaaagttaagaggagaaaatgtaacatattactacatctcttcctatccctaaccat 
atccaactacattggaatctattcccaggcagtaagcttttttaagactcaaataggactgccttt 
gaagtaagaaatgctcaaaatagtgctgcagggatcatgtcccatttaatttcagtataaaacaat 
ctcagttaaatggaggcctgttttagggtgaggtgcaatattttctgactctaaaatgcaecattc 
caaatattttaacctctgaatatctttccatttctgtccacttctgggacagcggggtccttgatg 
ctctt tgagcttgtct tct tgcagacgtt teat tacccagctaggtaaca tea tcagtgctagaat 
attctcttctattggtacttctgtggcatttacaatacgctcatatggagtcatgcagtcacccta 
caaacatatccatatacctggtcccactggtgcctaaaaaggaccccagattaacccgcactttcc 
aatcctaaatagaatcttttgagaatcgtgttttcatgtaaattctcaggtatccacagc |aataaa| 
|a|ttgcataaatcggcaaaaaaaaaaaaaaaaaa 

3. mj£M}$r>% i flf-^t m&t%k&&&&&4&*&&&-&&® 

cDNA frWL&kJk, ##4£>£-f: ^^^811.21^4^^ pPIC9K/ 

4. flUfcfc*]** i #r&#* &*I*e4r& tAUMS 

CDNA ^m^Mr, *#^f: ^b#^jki$^g) ^^ii^ pPIC9K/^ 
^jfeilLg) # £Wf f (£ co//) -t^^ JM109/£2tikgfcg.® . 

5. «£U'J-t-£ 1 0fi£4&+ ®iXt>t^^^^#^t*^^iJ 
cDNA ^'J^&ABh $r$fc&1-\ &tb&&jfom&®rt&i£M pPIC9K/# 
^jkS^£H^*g£# {Pichia pasotris) ■tfatefcA GSH5/ pPIC9K/^/& 
Mil. 
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♦ Wilt* $b t « cDNA # *] A££ ft 

1) Hydrophiae, 2) Elapidae, 3) Viperdae 4) Crotal idae. i^^t t^iS: 
te#*£&50£#tf#6;MMML f'JBIfa&jt, 150 ^^RAfrS- 

^Jt^^Mf-^Bl^— *h Viperdae ^Crotalidae ¥j4r$L 

^aiL#^itit# a b k^thim?t-%& % nn.&% 

ifi. &f-«jfei$#*>&# factor XIII, @ /MW^-f - 6 £ 

Jf, *P ^ ft &\k,mm ft j* & * ft ; 2) f-*^F|L#JL^-f^^**e4*t 



#&SM,4M&; 4&*a^itjtH;Uyu**^ 10-100 te, 

#Ai£^&&*MMfc& RNA RT-PCR #&^&r##ttf£^Sfc& 

EI^'J, ^i£if^#HU^?l$?, i&frX&PCR, #^bPGR^#*J^ 0 i* 
■^^#fr\J^£] A: acutin ^ Agkistrodon acutus, flavoxobin i| 
Trimeresurus fiavoviridis (habu snake, crotal inae) crotal inae, ancrod 
^ tl cal loselasma r/wdostoma, batroxobin ^ £] Bothrios atrix and 
Calobin |. | agkistrodon caliginosus* & jtb |£ # T ;t i£ & *1 *t 
( Gloydius Shedaoensis) «jk-S|.S-£l cDNA #>«^t& 

g|<ft cDNA «t?l#, ^Mii^il^^i^^^^jk^il^^ 

£'J£i*$.# P PIC9K t , ^itit^^^#i!l^#^X^^#f ft JM109 

( Gloydius Shedaoensis) $z«k.&M$>® cDNA 



ATGGTGCTGATCAGAGTGCTAGCAAACCTTCTGATACTACAGCTGTCTTACGCACAAAAGTCTTCT 

GAACTGATCATTGGAGGTGATGAATGTAACATAAATGAACATCGGTTCCTTGTAGCCTTATACACC 

TCTAGATCTAGGAGGTTTTATTGCGGTGGGACTTTGATCAACCAGGAATGGGTGCTCACCGCTGCA 

CACTGCGACAGGAAAAATATCCGGATAAAGCTTGGTATGCATAGCGAAAAGGTACCAAATGAGGAT 

GCAGAGACAAGAGTCCCAAAGGAGAAGTTCTTTTGTCTCAGTAGCAAAACCTACACCAAATGGGAC 

AAGGACATCATGTTGATGAGCTGAAAAGACCTGTTAACAACAGTACACACATCGCGCCTGTCAGCT 

TGCCTTCCAACCCTCCCAGTGTGGACTCAGTTTGCCGTGTTATGGGATGGGGTACAATCACATCTC 

CTCAAGAGACTTATCCCGATGTCCCCCATTGTGCTAACATTAACATACTTGATTATGAGGTGTGCA 

AGCAGCTCACGGAGGGTTGCCAGCAACAAGCAGAACATTGTGTGCAGGTATCCTGGGAGGCAAAGA 

TTCATGTAAGGGTGACTCTGGGGGACCCCTCATCTGTAAGTCTTAAGCCTGGTGTCTACACCAAGG 

TCTTCGATTATACTGAGTGGATCCAGAGCAATTGCAGGAAATACAGATGCAACCTGCCCCCCATGA 

aaacttttgaaaagttaagaggagaaaatgtaacatattactacatctcttcctatccctaaGGat 

atccaactacattggaatctattcccaggcagtaagcttttttaagactcaaataggactgccttt 

gaagtaagaaatgctcaaaatagtgctgcagggatcatgtcccatttaatttcagtataaaacaat 

ctcagttaaatggaggcctgttttagggtgaggtgcaatattttctgactctaaaatgcaccattc 

caaatattttaacctctgaatatctttccatttctgtccacttctgggacagcggggtccttgatg 

ctctttgagcttgtcttcttgcagacgtttcattacccagctaggtaacatcatcagtgctagaat 

attctcttctattggtacttctgtggcatttacaatacgctcatatggagtcatgcagtcacccta 

caaacatatccatatacctggtcccactggtgcctaaaaaggaccccagattaacccgcactttcc 

aatcctaaatagaatcttttgagaatcgtgttttcatgtaaattctcaggtatccacagckataaaj 

[ajttgcataaatcggcaaaaaaaaaaaaaaaaaaa 



&jtfc, il«r ( Gloydius Shcdaocnsis ) &fo^$&Jaj&& 
@ 1. 4kb *a*t^fed£$-«M-# ATG 1-3) , *fjL 

f %^^ TGA 781-783 ) „ £ 3' 46$#aWEJ£& 16^fJ$.^ 

«M^'J (poly (A) + ) Jii£ 15 ^&^&#>.<ijtJ:, poly (A) + ^ AATAAAA box 

1373-1378 ) <t-f\ 

«^«l£/f ?'J, #-^^iXt^^*E^^t ( Gloydius Shedaoensis) 

^vlirvlanllilqlsyaqkssel| iiggdecninehrflvalytsrsrrfycggtlinqewvltaa 
hcdrkniriklgmhsekvpnedaetrvpkekffclssktytkwdkdimlmrlkrpvnnsthiapvs 
lpsnppsvdsvcrvmgwgtitspqetypdvphcaninildyevcqaahgglpatsrtlcagilkgg 

KDSCKGDSGGPL I CNGQFQG I ASWG AHPCGQSLKPGVYTK VFDYTEWI QS 1 1 AGNTD ATCPPE 
£2Mt#4lk^ 780 >N£#S£, ^4260 ^4^. Mitf 24 >MUt 

(^W^) ilit^ilt-^^i^^MiH { Gloydius 

Shedaoensis ) -#r>& t fc*Jhk>% ifr 

A <ii^J&^PfL*J'l±SH7<i^. ia#4fcJMW**JM*ftl^, it 

•f % &j *X*t ( Gloydius Shedaoensis ) t ^^uki^ © ; © #T#J 

®«^@^4fe^^*«tife^#.^'Sft* factor XIII, nM^Mtf 



VX T # B ^ ^ : 
1: 

^i££S$7*I>£ {Gloydius Shedaoensis) 4^%l^ lk%.4nM&^ift$M 

© , RNA #&JpL 

RNA TRIZOL ( GIBICOL ^3 , £® ). #T###^& 

®, RT-PCR ^r*^A^Jfa*6****ifiL8l4® 

RT-PCR #&%*&F%&&4:fr&1ltJB-*t&ft&ft RT ~ PCR 
5 _ f u n RACE Core Set (TAKARA ^sj , g £.) „ 

RT^Lfi^fr*T(20M'l 

1 nil & RNA+8. 5 ja 1 RNA free H,0 

65° C, 10 rain 
I 

RT JLfr'A: 
f MgCl 2 4 m 1 



RNase Inhibitor 0. 5 u 1 

AMV Reverse Transcriptase 1 u 1 

1 OX RNA PCR Buffer 2 u 1 

d NTP 2 jj 1 

Oligo dT-adapter Primer lul 

l 

42° C, 30min 
i 

95° C, 5min 

PCR )LM\ 

M^H'Ii, i&if&A 5 ^S3U£«|b?BI^ TLE-F1, 3 
PPTLE-M13M4 6#,*N&$/f&. SI^T: 
TLE- Fl 5' ATGGTGCTGATCAGMGTG 3' (M=A+T) 
TLE- Ml 3 M4 5' CGCCAGGGTTTTCCCAGTCACGAC 3' 



PCR &>£#£E/fc>T: 

MgCl 2 10m 1 

10X LA Taq Buffer 10 u 1 

it©^7jc 66. 5 /a 1 

cDNA 1 |i 1 

dNTP 10 ul 

TLE-F1 (20pmol) 1 jj 1 

TLE-M13M4<2 0pmol) lul 



LA Taq ploymerase ( 125U ) 0. 5 u 1 



100m i 

PGR $rfrJ?L&&ft-k°T: 

98° C lOsec 
55° C 30sec L X 30 
72° C lmin J 
72° C lOmin 
4° C 5min 

CD, P C Rtf ( Gloydius Shedaoensis) + # 

o^#«<Dt rt-pcr fifottftffltSL, vxm%nm£ 

iW^flfl35l&TLE-F2 JMW*®TLE-F1 PCR^fo PCRJU&# 



10X Ex Taq. Buffer 5 |i 1 

37. 75 ja 1 

1/10 cDNA 1 |i 1 

dNTP (2. 5 mraol/L) 4 ja 1 

TLE-F2(20pmol) 1 M 1 

TLE-M13M4(20pmol) 1 U 1 



Ex Tag plovmerase (125U) 0. 25 n 1 
50^ 1 



PCR $rfrJL&.&#~k°T: 
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94° C 2min 
94° C 30sec 

60° C 30sec I X 30 >Hf£f 
72° C Imin -> 
IT C Imin 
4° C 5min 

# 200 m 1 — & PCR l^l^lttt £f *b^T### 

•Tif^f^tt!, SUPREC™-01 £<^f (Millipore/>5], £g| ) t, 
-80° C?«15^4t, JfiTfilJl. -f 10, 000 g&^5min. 

/*)20m1 iot^^JC^DNA, -20° (Mfc>?MMl . 

(D, PCR j*&<ft#?"J^r 

E?^^^^ PCR TLE-F2 toj^f iU* , ^ ABI377 fill^-^HC 

XiM^'J^Hr ( ^«"J^X^^4Nt TAKARA *i£>&3 ). 
&/M^iHl^Jii&i+ SEQUENCE 3.0) *J^5l^ TLE-F3, 

TLE-F3 «-J/f ^»J^^T^^^J 0 
?I4& TLE-F2 A TLE-F3 T: 
TLE-F2 5' GTCATTGGAGGTGATGAATG 3' 
TLE-F3 5' CATCCCTGTGGTCAAAGTCT 3' 

©, *J&*E&&*fc ( GloydiusShedaoensis) cDNA 
6*4* & 

%L\ ju l ##1 0^#f(DtRT -PC R/*#fWI&, ^H'J^ 
?|#TLE-F1^TLE-R1; TLE-F1 ^ TLE-R3; TLE-F2 ^ TLE-M1 3M4 i£# PCR #" 
ife ^^PCR^^^^^^^I, IK m^UL 



TLE-R1 5' TTTGGGACTCTTGTTTGTGC 3' 
TLE-R3 5'CCATAACACGGCAAACTAAG 3' 
TLR-R4 5' CTTACTGCCTGGGAATAGAT 3' 
PGR 

10X Ex Taq Buffer 10 jU 1 

^ft&^zK 76. 5 n 1 

1/10 cDNA 1 H 1 

dNTPU. 5 mmol/L) 8 m 1 

TLE-F QOpmol) 2 p 1 

TLE-M13M4/R (20pmol) 2 jll 1 

Ex Taq ploymerase (125U) 0. 5 ju 1 



PCR AfrtiL/sLfrfr-keT: 

94° C 2min 

94° C 30sec 

60° C 30sec 

72° C lmin 

72° C lmin 

4° C 5min 



100 ix 1 



x 30 ^mz 



5 |i 1 PCR ftyi, & 3%m%t%mz&m&ML ®A£ PCR 

ij^^^m.mm. mi&he-rk ^ui-?i^tle-r3> 

III-(N.4fe TLE-R4 4t,SJZ, . frjfc, ( Gloydius 



Shedaoensis) cWA&ftH* 
2: 

{Gloydius Shedaoensis) 4&t^<^S$&® 
pPIC9K t ^li^#^^M^f f JM109 

®pcr 5'^^ y&frM&%ft^to&&tf 

& + jL6?|& LIGF1 5';&&^4J£IM*- pPIC9k a-factor signal Jf&\ 
t^ Stel3 Sl-t^iA; %M%\*k TDLR1 ft 5'3fefe^ EcoRl ft^H**,, VX 
PM\ 1 tlNfc<I)RT-PCR i£i± PCR 5'a£^ 3'^ 

m ^m±n&& n . 

LIGF: S'GAAAAGAGAGGCTGAAGCTATCATTGGAGGTGATGAATGS' 
TDLR1: 5'CCGAATTCTTATCATGGGGGGCAGGTTGCA3' 



PGR gjL^Mff: 

10X Pyrobest Buffer 5 \i 1 
37. 75 Hi 

1/10 cDNA 1 n 1 

dNTP(2. 5 mmol/L) 4 |i 1 

LIGF1 (lOpmol) 1 M 1 

TDLR1 (lOpmol) 1 M 1 



Pyrobest ploymerase (125U) 0. 25 ja 1 
50 m 1 

PCR &faj6L&&tf~frT: 

94° C lmin 



98° C lOsec 
55° C 30sec [ X 30 
72° C 1. 5min 
4° C 5min 

©PGR ^r^A^**«jfe^S 5'^^^a-factor signal 

pPIC9ka-factor signal 4t^*L^?'J 
&@#*'], iWtfc^iHU^ ^-tjt^J?l# LIGF2 ^a-factor signal 5**6 

iL^I^LIGRl % ¥*&tt&**MM&&& 5'##*'J*7 
a-factor signal Stel3 SHtfte&tfl^'J . 

LIGF2: S'CAAACGATGAGATTTCCTTCS' 

LIGR1 : 5'ATTCATCACCTCCAATGATAGCTTCAGCCTCTCTTTTC3' 



PGR SL0.^tSL^T: 

10X Pyrobest Buffer 5 ja 1 
37. 75 pi 

pPIC9K(lng/nl) 1 M 1 

dNTP(2. 5 mmol/L) 4 m 1 

LIGF2(10pmol) 1 U 1 

LIGR1 (lOpmol) 1 M 1 



Pyrobest ploymerase ( 125U ) 0. 25jal 



50 ju 1 

PGR 4MMj££H*HpT: 



ii 



94° C lmin 
98° C lOsec 
55° C 30sec I X 30 
72° C 1. 5min 
4° C 5min 

©PCR^^^^*^iiS|^a#A^^#. pPIC9Koc -factor signal Jf 

##^®^@ttfl PCR f-to&ty. 0. 5*1 1 &j£.fc$l& LIGF2 

^ TDLR1 i&^T PCR ^teJL^^&^&^^M^ 

*<!>, 

©#3£(Dt PCR 

#PCR j*&i£*r$Mfc. mtirte-keT: 
100 ju 1 PCR A* 

i ^xlOial 3M NaAc ^ 300 |al 100% 61f- 
, -80° lOmin 

12, OOOrpm M>v 10min, 4° C, #Ji>i 

i iaTv 70% ^Sf 1 ml, 
12, OOOrpm S»c; 5min, 4° C, #Jiif 

^.tff-^, 3 min 
m^?-%Jn BamHl i|^^ 0 m%fc0LM&ft*>T: 



K buffer 
BamHl (TAKARA, 
*4 



10 m 1 
10 M 1 
80 jli 1 



100 1, 37° C, 2'J>EIt 

Blunting buffer 1 jj 1 
T 4 DNA 1 (i 1 

H 2 0 8- n 1 



10 |i 1, 37° C, lOmin 

&x^m&f®m&z-£, % ecori si^Mt. n^^ji^- 

lOx buffer 10 u 1 

EcoRl (TAKARA, lOjul 
80 Ml 



100 jn 1, 37° C, 2 <h3t 

il&^lNfciaiiMr EcoRl. 
pPIC9K tffAtS 

pPIC9K BamHl /^'jt, &4t, 

EcoRl >(Ht, 



@&&&^i*&0>MU&*W pPIC9K + tf 

*tS£# pPIC9K (50ng/M 1 ) 1 ju 1 

$tmJ5ifintf&® (25ng/jn 1 ) 5 n 1 

Solution I (TAKARA, 6 jj 1 



12 m U 16°C, 4<Mtf 

Wti&^&ltJLMtf M JM109 

Jpt 1 0 jj l fMli^ 1 00 jj l & JM109 £bJS&>H3) > 2£^+ 
$Hfc, 42°C, 45 #\ ^t^I- 2 ^4t^, 0.94ml SOC 

37°C« (l60-225rpm) l *J-Ht- * 100 jj l * LB ^fc, 3*£ii##fc. PCR 
.^BiFB'&jtl*. ^fe^iLlfcltf *J#, l t cDNA#*'j-ffc. 

3: 

( Gloydius Shedaoensis) 4^fo^ 
# PPIC9K ^£iN^##Mfc GSH5 &@& + 
CD $il»<MlWtt 

$£Mf& 480 ju l 

lOx L buffer 60 p l 
SacKlOU/nl) 60 Ml 



600 ju l, 37°C, i±£ 
t&mffy) 600 m l 



I +200 M l H 2 0 
800 ju 1 

1 +800 nl fir: MM: fr&M ( 25: 24: 1 ) 
25°C, 11, OOOrpra 8min 

1 

| + 800 m i &fa/%8M 

25 °C, 11, OOOrpm fc'fc, 8min 

I 

| + 800 u 1 1 00%/^ 66| 
-80°C, lOmin 

4°C, 11, OOOrpm %>v, 8min 
I 

3min 

fa TE 2 h g/ |i 1 

-20*C^# 
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80 ja 1 GSI15 ferj&+10 |i 1 

■^^lA 0. 2cm /^^*#t 

^*#^(^^: 1500V, Bio-Rad E.coli Pulser, £D) 
I 

i:?P^a7vlM Sorbitol 1ml 
I 

IHIi-eppendorf + 

*yptPB.'tt.W^, ifcfr PCR Jj&, ( Gloydius 

Shedaoensis ) *>fc+ *.*JM*&H # ####*9jSfc GS115. 
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